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0RWLYDWLRQ

❚ 6WXGLHV�KDYH�LGHQWLILHG�D�OLQN�EHWZHHQ�ILQH�SDUWLFOH
HPLVVLRQV�DQG�KXPDQ�KHDOWK�LPSDFWV�

☛'LHVHOV�DUH�D�VLJQLILFDQW�VRXUFH�RI�ILQH�SDUWLFOHV�

❚ +(,�SODQV�WR�EHJLQ�HSLGHPLRORJLFDO�VWXGLHV�LQ�����
WR�SURYLGH�GRVH�UHVSRQVH�GDWD�RQ�WKH�UHODWLRQVKLS
EHWZHHQ�KXPDQ�FDQFHU�ULVN�DQG�ORQJ�WHUP�H[SRVXUH
WR�GLHVHO�HPLVVLRQV�

☛3ULRU�WR�FRPPHQFLQJ�WKH�\HDU������VWXGLHV��WKHUH�LV
D�QHHG�WR�FKDUDFWHUL]H�DPELHQW�GLHVHO�HPLVVLRQV�

☛7KHUH�LV�DOVR�D�QHHG�WR�OLQN�FXUUHQW�GLHVHO�HPLVVLRQV
ZLWK�WKRVH�REWDLQHG�LQ�SUHYLRXV�VWXGLHV�

2EMHFWLYHV

❚ 2EWDLQ FKHPLFDOO\ VSHFLDWHG GLHVHO SURILOHV IRU XVH LQ
VRXUFH DSSRUWLRQPHQW VWXGLHV�

❚ 'HWHUPLQH WKH FKHPLFDO VSHFLHV SUHVHQW LQ UHDO�ZRUOG
GLHVHO HPLVVLRQV�

❚ 0HDVXUH SDUWLFOH QXPEHU DQG FKHPLFDOO\ VSHFLDWHG VL]H�
VHJUHJDWHG SDUWLFOH GLVWULEXWLRQV�

❚ &RQILUP WKH UHVXOWV RI UHFHQW G\QDPRPHWHU VWXGLHV RI
GLHVHO HPLVVLRQV�

❚ 'HWHUPLQH KRZ PXFK LPSURYHPHQW WKHUH KDV EHHQ LQ WKH
GLHVHO H[KDXVW SDUWLFXODWH PDVV HPLVVLRQ UDWHV�

❚ 0HDVXUH SDUWLFXODWHV IURP OLJKW�GXW\ JDVROLQH YHKLFOHV�
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❚ 3URYLGHV�D�PHDVXUH�RI�UHDO�ZRUOG�HPLVVLRQV���(QJLQH
DQG�FKDVVLV�G\QDPRPHWHU�WHVWV�GRQ¶W�DFFXUDWHO\
³FDSWXUH´�WKH�LQ�XVH�IOHHW�

❚ &RVW���&DQ�HYDOXDWH�HPLVVLRQV�IURP�WKRXVDQGV�RI
YHKLFOHV�

❚ ([DPSOHV�RI�LVVXHV�ZH�FDQ�DGGUHVV�

❙ ,PSDFW RI LPSURYHG WHFKQRORJ\ DQG IOHHW WXUQRYHU RQ
HPLVVLRQV�

❙ +LJKZD\ YHUVXV XUEDQ IOHHW HPLVVLRQV�

❙ 'LIIHUHQFHV EHWZHHQ FRXQWULHV�

❙ ,PSDFW RI UHIRUPXODWHG IXHOV RQ HPLVVLRQV�

❙ (PLVVLRQV IDFWRU PRGHO SHUIRUPDQFH�

&DYHDWV

❚ “Snapshot” real-world driving.

❚ /LPLWHG�UDQJH�RI�YHKLFOH�VSHHGV�DQG
DFFHOHUDWLRQV�

❚ +RW�VWDELOL]HG�RSHUDWLQJ�PRGH�
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�����(PLVVLRQ�5DWHV

Light-duty Heavy-duty

CO2 g/mi 232 ± 12 1596 ± 39

CO g/mi 4.89 ± 0.49 6.03 ± 1.61

NMHC g/mi 0.29 ± 0.06 0.68 ± 0.20

NO g/mi as NO2 0.41 ± 0.23 18.27 ± 0.76

NOx g/mi as NO2 0.39 ± 0.26 19.46 ± 0.85

Miles/gallon 37.0 ± 1.8 5.71  ± 0.14

7XVFDURUD�7XQQHO�'HVFULSWLRQ

❚ /RFDWHG�RQ�WKH�3HQQV\OYDQLD�7XUQSLNH��,���

❚ 7ZR�ERUHV

❚ 7ZR�ODQHV�ERUH

❚ �����P�������IW��ORQJ

❚ ������JUDGH

❚ 9HQWLODWHG�HQWLUHO\�E\�WKH�WUDIILF�SLVWRQ�HIIHFW

❚ Average residence time of air within the tunnel
was 5±1 minutes
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)OHHW�2SHUDWLQJ�&RQGLWLRQV

❚ The nearest interchange is very lightly used.

❚ The Sideling Hill service plaza (22 km to the west) is
heavily used.

❚ Effectively the minimum trip length before reaching the
tunnel is 15 minutes.

❚ Trips longer than 50 minutes before reaching the tunnel
constitute some 75% of all trips.

❚ Cold-start and hot-start operations are inconsequential
and most vehicles entering the tunnel are operating in a
steady-state cruise mode.

)OHHW�&KDUDFWHULVWLFV

������([SHULPHQW�

❚ �����)
+'
�����

❚ 'HSHQGLQJ�RQ�WKH�SHULRG�����WR�����RI
WKH�+'�YHKLFOHV�ZHUH�GLHVHO��DYHUDJH
ZHLJKW�a���PHWULF�WRQV�

❚ /'�DYHUDJH�VSHHG�ZDV������������PL�KU

❚ +'�DYHUDJH�VSHHG�ZDV������������PL�KU
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6DPSOLQJ�6HWXS

❚ Propeller anemometers and SF6 dilution for air flow
measurements

❚ Tedlar bag sampler for CO/CO2/THC/NO/NOx/SF6

❚ Tenax sampler for SVOCs (C8 to C20 hydrocarbons)

❚ TIGF/PUF/XAD sampler for PAHs

❚ DRUM sampler for size-fractioned (0.07-0.24; 0.24-0.34; 0.34-
0.56; 0.56-0.75; 0.75-1.15; 1.15-2.5; 2.5-5.0; and 5.0-10.0 µm
aerodynamic diameter) particle mass and speciation

❚ IMPROVE sampler for PM2.5 for mass and chemical speciation

❚ Scanning mobility analyzer/CN counter

❚ Dust Track for PM10 mass

❚ Video camera for vehicle counts and classification

❚ Radar gun for vehicle speed

$GGLWLRQDO�0HDVXUHPHQWV

DQG�6XSSRUW

❚ $PPRQLD�DPPRQLXP�HPLVVLRQ�UDWHV�DQG
/'�PRGHO�\HDU�HVWLPDWHV��&5&�

❚ &DUERQ\O�HPLVVLRQ�UDWHV��*URVMHDQ�

❚ 86(3$��+DUULV�HW�DO���DQG�:HVW�9LUJLQLD
8QLYHUVLW\��&ODUN�DQG�1LQH��SURYLGHG
LQVWUXPHQWHG�+''�YHKLFOHV
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�����([SHULPHQWDO�3HULRGV

Run Date Day Start End # LD # HD
(Class 4-6)

# HD
(Class 7- 8)

Total
Vehicles

Fraction
HD (4-8)

Avg. LD
Model Year

Avg. Spd.
(mph)

1 18-May Tue 1200 1300 334 24 171 529 36.9% 1994.1 54.9
2 18-May Tue 2000 2100 177 11 197 385 54.0% 1994.6 54.8
3 18-May Tue 2200 2300 104 10 179 293 64.5% 1993.5 57.0
4 19-May Wed 0000 0100 31 4 171 206 85.0% 1993.5 54.9
5 19-May Wed 0200 0300 26 10 156 192 86.5% 1991.1 55.1
6 19-May Wed 1900 2000 240 14 200 454 47.1% 1994.8 57.7
7 19-May Wed 2100 2200 148 20 191 359 58.8% 1994.3 54.4
8 19-May Wed 2300 0000 70 4 178 252 72.2% 1993.6 53.6
9 20-May Thur 0100 0200 43 6 152 201 78.6% 1994.3 55.0
10 20-May Thur 1600 1700 505 23 202 730 30.8% 1994.8 53.2
11 21-May Fri 0500 0600 88 9 151 248 64.5% 1993.7 58.1
12 21-May Fri 0700 0800 208 27 167 402 48.3% 1994.9 57.5
13 21-May Fri 900 1000 366 17 90 473 22.6% 1994.7 53.8
14 21-May Fri 1700 1800 706 16 92 814 13.3% 1994.7 56.9
15 22-May Sat 1100 1200 490 11 53 554 11.6% 1995.0 57.0
16 22-May Sat 1300 1400 444 15 80 539 17.6% 1994.5 56.5
17 22-May Sat 1500 1600 406 12 70 488 16.8% 1994.6 57.0
18 22-May Sat 1700 1800 377 14 51 442 14.7% 1994.2 59.5
19 23-May Sun 1000 1100 435 14 80 529 17.8% 1994.3 58.1
20 23-May Sun 1200 1400 1400 29 252 1681 15.7% 1992.6 61.7
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❚ 2EWDLQHG�PHDVXUHPHQWV�RYHU�D�ZLGH�UDQJH�RI
/'�DQG�+'�IUDFWLRQV�

❚ +'�30�PDVV�HPLVVLRQ�UDWHV�KDYH�GHFUHDVHG
VLJQLILFDQWO\�RYHU�D����\HDU�SHULRG�

❚ /'�30�HPLVVLRQV�FDQQRW�EH�LJQRUHG�

❚ /'�DQG�+'�YHKLFOHV�HPLW�VLJQLILFDQW�QXPEHUV�RI
XOWUDILQH�SDUWLFOHV�DQG�WKHVH�SDUWLFOHV�DUH
SUHVHUYHG�

❚ &KHPLFDO�DQDO\VHV�MXVW�FRPSOHWHG�

❚ 'DWD�DQDO\VLV�LV�FXUUHQWO\�EHLQJ�SHUIRUPHG�


